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The  attached  report  entitled  "Airphoto  Interpretation  of  Engineering 
roils  of  Noble  County,  Indiana1*,  completes  a  portion  of  the  project  con- 
cerned with  engineering  soils  mapping  from  aerial  photographs  „  The  report 
was  prepared  by  Po  T»  Yehg  Research  Engineer,  Joint  Highway  Research 
Project* 

The  soils  mapping  of  Noble  County  was  done  primarily  by  airphoto 
interpretation«  To  increase  the  value  of  the  county  soil  maps,  the 
major  soil  types  were  sampled  and  tests  were  conducted  in  the  soils 
laboratory „  The  soil  tests  performed  include  grain-size  analysis, 
liquid  limit,  plastic  limit,  standard  AASHO  compaction  and  the  Cali- 
fornia Bearing  ratio  teste  The  soils  were  classified  using  both  the 
unified  soil  classification  system  and  the  American  Association  of 
State  Highway  Officials  System,  Generalised  soil  profiles  of  the  major 
soil  groups  were  included  on  the  soil  map*  An  osalid  print  of  the 
engineering  soils  map  and  a  summary  table  of  the  engineering  test 
data  are  included  in  the  report* 
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Associate  Director 
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AIRPHOTO  INTERPRETATION  OF  ENGINEERING  SOILS 

OP 
NOBLE  COUNTY,  INDIANA 

P6  Tc  Xeh 

INTRODUCTIDN 

Ths  engineering  soils  imp  of  Nobis  County^,  Indiana,  which 
aecompanisgi  this  report*  -was  compiled  from  7"  x  9"  aerial  photographs 
hsodng  an  approximate  scale  of  1*20*  0Q0C  All  of  the  airphotos  were 
taken  in  October  1938  in  connection  x-dth  the  United  States  Department 
of  Agriculture  program  and  were  purchased  from  that  agency,, 

The  recessional  moraines  of  the  county  had  been  mapped  by 
Katsuyoshi  Nishimura  in  his  master's  thesis  entitled  "Airphoto  Pattern 
Study  of  the  Erie  Lobe  Recessional  Moraines  in  Indiana"  (l)c  Revisions 
and  details  -were  added*  and  the  remaining  area  of  the  county  was 
mapped  to  complete  the  engineering  soils  map» 

Photo  interpretation  of  the  land  forms  and  soil  textures  of  this 
county  was  accomplished  in  accordance  with  accepted  principles  of  obser- 
vation and  inference  (2).  Field  trips  were  made  to  the  area  for  the 
purposes  of  resolving  ambiguous  details.,  correlating  airphoto  patterns 
with  soil  texturess  and  to  secure  soil  ssmpieso  Test  data  included 
herein  were  obtained  from  laboratory  testing  accomplished  on  these 
samples*,  Standard  mapping  symbols  developed  by  the  staff  of  the 
Airphoto  Interpretation  Laboratory^  School  of  Civil  Engineering*  Purdue 

University,  wore  employed  to  delineate  land  forms  and  soil  textures* 
The  text  of  this  report  largely  represents  an  effort  to  onrsrcome  ths 
limitations  imposed  by  adherence  to  a  standard  symbolism* 


Digitized  by  the  Internet  Archive 

in  2011  with  funding  from 

LYRASIS  members  and  Sloan  Foundation;  Indiana  Department  of  Transportation 


http://www.archive.org/details/airphotointerpre6227yehp 


An  approach  towards  better  utilization  of  engineering  soil  maps 
or  maxima,  has  been  attempted,  with  the  inclusion  of  soil  profile  and 
laboratory  classification  for  the  principle  soila  represented  within 
this  county o  Certain  soils  of  obvious  inferior  engineering  qualities, 
were  not  sampled  but  were  indicated  on  the  attached  map*  The  profiles  of 
those  soils  wore  compiled  from  the  agricultural  literature. 
These  soils  include  principally  organic  materials  such  as  muck,  peat 
and  highly  organic  soil3  which  are  of  only  limited  extent. 

Liberal  reference  was  made  to  the  "Soil  Survey  of  Noble  County, 
1953"  published  by  the  United  States  Department  of  Agriculture  and 
"The  Formation^  Distribution  and  Engineering  Characteristics  of  Soils", 
(4)  published  by  the  Engineering  Experiment  Station  of  Purdue  University, 
In  many  instances  the  agricultural  soils  map  did  provide  a  convenient 
endorsement  of  the  photo  interpretcter's  judgment « 

INTERPRETATION  OF  AREA 

Noble  County  is  located  in  the  northeastern  part  of  Indiana  as 
shown  in  Fig*  1B  The  county  is  nearly  rectangular  in  shape,  with  a 
length  of  24  miles  (east-west)  and  a  maximum  width  of  18  miles  (north- 
south),,  It  comprises  an  area  of  412  square  miles  (3)o  Albion  is  the 
county  seat  located  near  the  center  of  the  countyo  A  population  of 
28,162  inhabitants  resided  within  the  county  with  1325  inhabitants 
reported  for  Albion  according  to  the  I960  census  (5)o  The  largest  city 
in  Noble  County  is  fiendallville  with  a  population  of  6765  in  I960  (5)0 
According  to  the  1950  census  of  AgrictCLture  there  were  246,181  acres 
of  farm  land  (93o8^  of  the  county  area)  in  Noble  county  (6)„  Wooded 
lands  are  scattered  throughout  the  county  in  small  patches  as  shown 
in  the  airphoto  mosaic  in  Fig0  2„ 
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FIG.  I.      LOCATION      MAP     OF    NOBLE     COUNTY 
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Noble  County  lies  in  three  major  drainage  basics  of  the  state*  The 
eastern  part  is  in  the  Maumse,  the  southern  part  is  in  the  Wabash  and  the 
central  and  northern  parts  are  in  the  St..  Joseph  drainage  basin*  The 
principal  stream  in  the  eounty  Is  the  Elkhart  River*  With  its  tribu*. 
tariss*  namely  the  north  branch  aiid  the  south  branch*  sore  than  one  half 
of  the  county  is  drainad  into  the  St„  Joseph  River  to  the  vest*  Natural 
drainage  is  weakly  developed  in  most  of  the  county*  especially  in  the 
northwestern  quarter  Where  granular  materials  are  concentrated  (see 
Fig.  3). 

There  are  about  60  lakes  or  ponds  in  Noble  County 0  Most  of  then 
are  located  along  the  major  drainage  channels  (see  Figo  3)«  The  largest 
(about  one  square  aile  in  area)  is  named  Sylvan  Lake  located  east  of 
Rosa  City*  A  large  number  of  lakes  are  being  rapidly  encroached  upon 
by  the  growth  of  aquatic  vegetation  and  are  approaching  exfcinct-icn0 


3&4 

Noble  County  has  a  humid*  temperate  and  continental  cllmte0  The 
variations  between  winter  and  sutsasr  temperature  are  wide*  ranging  from 
a  maximum  of  105  degrees  la  August  to  a  minimum  of  «21  degrees  in 
January o  The  average  annual  precipitation  is  3206B  inches*  The  normal 
monthly  and  the  annual  t«aaperature  and  preoipitation  at  Albion  are 
suuaarized  in  Table  I  (7)o 

Physiography 

Noble  County  is  included  in  the  Steuben  Moraiaal  Lake  Section  of 
the  Northern  Moraine  and  Lake  physiographic  region  of  the  state  (8»p<.66)v 
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Table  1 
Normal  Monthly  Seasonal,  and  Annual  Temperature  and 
Precipitation  at  Albion,  Noble  County,  Indiana 
(Elevation  983  feet)* 


&uxth, 

Te^rajSjure 

Precipitation 

Mean 

oF 

Absolute 

Maxtaaam 
op 

Absolute 

Minimum 
Oy 

Mean 
in. 

Total  for  the 
Driest  Year 

inches 

Total  for  the 
Wettest  Tear 
inches 

Jan« 

25.9 

57 

-21 

2.18 

1.01 

1.82 

Feb. 

26,4 

68 

-18 

1.55 

0.70 

2.67 

J&Po 

35.2 

78 

-6 

2.32 

1*66 

4.55 

April 

47.7 

89 

10 

2.58 

1.52 

4.85 

May 

58,8 

94 

22 

3.25 

0.92 

1.90 

June 

69.2 

99 

36 

3.78 

1.93 

6,32 

July 

73o2 

104 

42 

3.44 

1.32 

6.37 

Aug, 

71.2 

105 

42 

3.51 

3.06 

7.69 

Septo 

64.0 

102 

30 

2.90 

4«91 

1.23 

Octo 

52*9 

89 

16 

2.91 

0.53 

9.52 

Nov* 

38*5 

75 

-3 

2.45 

2.89 

1.80 

Deoo 

27o9 

62 

-20 

1.81 

1.23 

1.38 

Annual 

49,3 

105 

-21 

32»68 

21,68 
(in  1934) 

50.20 
(ia  1954) 

*  The  elevation  of  the  station  has  been  changed  throughout  the  years 
from  919  feet  (till  Jan0  1953)  to  960  feet  than  930  feet  and  to 
the  present  983  feet  since  Feb.  1961.  Conpiled  from  the 
■Qimstological  Data  of  Indiana"  on  a  44-year  record  through  1961. 
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With  resproct  to  its  physlographio  situation  in  the  Ifrii  ted  States,  the 
county  is  a  part  of  the  Eastern  Lake  Section  of  the  Central  Lowland 
Province  (8,  pp.  69.) 


The  terrain  •>£  Noble  County  is  dominated  by  the  massive 
Miesissinewa  moraine  intending  nearly  north— south  through  Ksndallville .  The 
remainder  of  the  count?  slopes  gradually  away  from  this  ridge  as  shown 
in  Figo  4«  The  average  iltitude  is  approximately  950  feet  above  sea 
level  (£)«  Sand  Hill^  tha  highest  point  within  Noble  County,  with  an 
elevation  of  1070  feet  abovi  sea  level,  is  located  at  the  northeastern 
corner  (Sec*  2  T35N,  RUE)  o\  the  county  (9)o  Another  high  feature  is 
found  north  of  Diamond  Lake  at  Diamond  Hill  about  three  and  one-half 
miles  from  Ligonier*.  It  has  ai  elevation  of  1050  feet  above  sea  level 
and  stands  like  a  magnifioient  island  above  the  lowlands  (175  feet 
above  Diamond  Lake)o  The  lotss.Vi  altitude  of  345  feet  occurs  In  the 
valley  of  Willow  Creek  at  the  southeastern  corner  of  Noble  County» 

The  Mesissinewa  moraine  ^vers  the  eastern  half  of  the  county 
(see  Fig«  5)«  Elevation  differenjss  on  the  moraine  range  from  about 
950  feet  at  the  southern  bounda?/  to  1050  feot  at  the  northeast  border.. 
The  moraine  rises  from  either  sMe  by  successive  elevations  to  an 
undulating  table  lando  The  mos?t  prominent  table  land  is  found  south 
of  Kendallville*  Other  near  flat  lands  occur  east  of  Kendallville, 
about  midway  between  Albion  and  Avilla  and  northeast  of  Iferriamo  In 
general^  i*9  moraine  has  a  rolling  to  hilly  topography  vdth  strong 
morainic  egression  toward  the  northeast  where  local  relief  differences 
of  70  feet  are  not  uncommon*  The  moraine  is  crossed  by  two  east-west 
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troughSo  The  one  south  of  Albion  is  characterised  by  &  group  of  sand 
knobs  among  -which  are  scattered  small  lakes  forming  a  chain(10)0  The 
other*  leas  pronounced*  lies  inrnadiately  north  of  KerdallvillOo  The 
surface  is  about  20  to  50  feet  below  the  surrounding  uplands* 

The  Salemonis  moraine  is  located  near  the  southeastern  corner 
of  the  county  „  It  is  a  plain  that  slopes  gently  to  the  southeast 
(from  1030  ft*  to  880  fte)<.  Its  surface  presents  the  succession  of  swell 
and  hollowo  In  general?  there  is  not  an  elevation  of  sufficient  magnitucis- 
to  be  called  a  hill  except  in  the  area  about  three  miles  northwest  of 
Avilla.  where  hwanocky  topography  prevails*  The  altitude  in  that  area  is 
slightly  higher  than  the  border  of  the  Miasiasine«&  ssorainoo  A  few 
knolls  of  1050  feet  in  elevation  are  located  in  this  area.. 

The  southwestern  quarter  of  the  county  is  occupied  predominately 
by  the  massive  Packerton  moraine  of  tha  Saginaw  lobe  (see  Pigo  5}o  A 
gently  rolling  or  et-rall  and  sag  topography  is  found  at  the  southern  part 
of  this  moraine*  This  gentls  landscape  changes  abruptedly  into  a  rugged 
valley  and  ridge  topography  southwest  cf  Albion,  The  ridges  and  valleys 
are  in  a  southeast-rarthweste&i  trend  with  local  relief  difforsnees  up 
to  70  feet  in  many  places© 

Many  isolated  morainic  areas  are  found  in  the  northwestern  quarter 
of  the  county  6  They  are  surrounded  either  by  outwash  plains  or  msrshesc 
Many  of  them  have  swell  and  sag  topographyo  The  most  rugged  morainio 
features  occur  immediately  north  of  Diamond  Lake.  Morthsast  from 
Tdgoni*r  a  kettle-kerne  or  highly  pitted  moraine  is  foundo  This  Is  a 
branch  of  the  Lagrange  morainso 

Near  level  or  smooth  outwash  plains  are  located  mostly  in  ths 
western  half  of  the  county*  The  severely  pitted  outwash  plains  are  found 
most  frequently  adjoining  the  massive  Mlssissinawa  moraine  to  the  east. 


..-  - . 
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There  are  numerous  marsh  basins  and  a  large  number  of 
throughout  the  county 0  However;  the  greatest  conosntration  occurs 
immediately  vest  of  the  Miesxosanswa  moraine,  A  few  ground  moraine 
areas  or  till  plains  are  found  In  the  western  part  of  nobis  County.. 
They  are  limited  in  extent  and  exhibit  a  flat  or  gentry  undulating  topo- 
graphy* 

A  hear  level  lakabed.  area  is  located  about  three  miles  south  of 
Wolf  Lakso  It  is  920  feet  in  elevation  and  is  surrounded  by  outwash 
plains  and  marshes  with  a  small  stretch  of  ground  moraine  on  the  eaato 


Nobis  County  is  covered  entirely  by  glacial  drift*  The  mantle  of 

the  drift  is  probably  nowhere  less  than  200  feat  thick  while  upon  the 

orest  of  the  moraine  it  is  nearly  500  feet  (10)0  Boring  for  gas  at  Albion 

furnished  the  following  log  (20}j 

yellow  clay  10  ft« 

bine  clay  10  fto 

sand  and  gravel  115  ft, 

blue  clay  20  ft„ 

sand  and  gravel  with  streaks  of 

blue  clay  50  ft* 


o 


o 


a 


blue  clay  2  ft 

sand  and  gravel  SI  ft 

blue  clay  2  ft* 

quicksand  5  ft 

blue  clay  24  fto 

quicksand  4  ft« 

blue  clay  7  ft 

sand  and  blue  clay  10  ft 


o 


basaateJ  $ 
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gravel 

5  ft, 

red  boulder  clay 

15  ft. 

sand 

5  ft. 

slate 

lfto 

eand 

9fto 

Total  depth 

375  fto 

.allville  ie  similar  to  that  at  A2& 

Lon  asoept  that 

drift  is  about  100  fto  deeper*  About  230  feet  of  glacial  drift  ie  focal 

near  Laotto  (H)„ 

The  bedrock  formations  of  Noble  County  are  composed  of  sedi« 

mentary  rocks  of  Miesiosippian  age  in  the  northern  part  and  of  Devonian 

age  in  the  southern  part  of  the  county,,  The  following  geological  divisions 

are  recognized  in  the  records  of  rolls  (11^  p»  452 )« 

Quaternary  clayse  and  sands  (recent) 

days*  sands*  gravels  (Pleistocene) 

MLssiseippian         shales,  sandstones  (Borden) 

limestone  (Borden) 

Devonian  shale3  (New  Albany) 

limestones  (SsllersburgjJefferBonvills) 
sandstone  (Pendleton) 

Silurian  limestone  (Huntington, Liston  Creek) 

shale  O&ssissinstfa) 
limestone  (Brassfield) 

Ordoviean  limestone*  shales  (RLchmand-Sdden) 

limestone  (Trenton)Moha>ddan 


►4!  <£ 
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AIRPHOTO  INTERPRETATION  OF  SOIL  AREAS 

Soils  In  Noble  County  are  derived  chiefly  from  g1/»oiftl  deposits.  However, 
en  appreciable  amount  of  glacial-fluvial  and  alluvial  deposits  are 
reoognized<,  Only  a  very  limited  extent  of  eolian  deposits  are  found 
within  the  eountyo 

GLACIAL  DEPOSITED  MATERIALS* 

Noble  County  Is  covered  entirely  by  deep  glacial  drift*  The 
characteristics  of  the  drift  varies  considerably  with  land  form  of 
deposition  and  the  source  of  the  glacier*  The  various  deposits  aw 
discussed  as  follows* 

The  kettle-kame  moralnic  areas  ©ecus*  in  the  western  half  of  the 
county*  They  are  limited  in  extent  and  are  often  isolated  or  separated 
by  outwash  plains  or  marshes*  The  landscape  varies  from  rugged  kettls- 
kame  topography  to  moderately  irregular  hills  and  swaleso 

Parent  materials  in  these  areas  are  generally  coarse=texfcured 
with  higher  clay  content  on  those  moraines  located  near  the  border  of 
DeKalb  County  9  Pedologiosllyj  the  soils  of  this  region  belong  to  the 
Fox  and  Miami  Series?  predominately  the  Fox  sandy  loam*  Kerns  phase 
The  surface  and  subsurface  soils  are  shallow  at  the  top  ef  the  knoll  and 
are  deeper  toward  the  foot  of  the  knoll*  Cross  bedding  of  sand  and 
gravel  are  revealed  in  many  gravel  pits*  The  A-horison  of  a  typical 
kams  profile  ranged  from  zero  to  15  inches  In  depth*  a  yellowish  brown 
sandy  loam*  The  B-horlson,  from  15  to  36  inches  in  depth*  contains  a 
little  more  day  and  is  slightly  more  plastic  than  the  topsail.  It  is 
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a  yellowish  hzotm,  gravelly,  sandy-clay  loam*  Tho  G-horizonp  located 
15  to  52  inches  from  the  surf ace$  contains  no  or  vvy  little  clay.  It 
is  a  pal©  yallcw,  highly  calcareous;,  stratified  gravelly  sand„  The  amount 
of  gravel  varies  from  one  knoll  to  the  other,.  Gobble  stones  might  occur 
among  the  sand  and  gravel., 

Less  granular  and  more  clayey  soils  may  be  found  on  the  Icwer 
slopes  in  associefcion  -with  the  typical  kane  profile*  The  surface  soil 
varies  from  &  loam  to  a  clay-loam*  The  subsoil  ranges  from  clay  loam 
to  <&&&  and  the  parent  material  is  a  light  to  medium  textured*  highly 
calcareous  drift* 

In  the  shallow  depressions  or  basins*  heavy-textured  soils  of  the 
Brcokston  and  Kokomo  series  are  predominant,  Occasionally  coarse-textured 
soil  of  the  Brady  series  are  founds  The  surface  soils5  which  vary  from 
sandy  loam  to  silty«clay  or  clayv,  contain  considerable  amount  of  organic 
mattero  The  E-hoiizon  normally  contains  more  day  particles  than  the 
surface  layer  o  The  parent  materials  vary  from  stratified  sand  and 
gravel  to  a  medium-or  heavy«textured  glacial  till*  In  the  deep  depressions 
or  basins^  especially  those  surrounded  bj  high  knolls*  a  colluvial  soil 
is  usually  present,*  It  belongs  to  the  Washtenaw  serieso  The  materials  are 
light  grayish  brown  friable  silt  loam  or  intermixed  layers  of  clay*  silt  and 
eande  The  thickness  of  the  ccUuvial  deposit  varies  from  1  to  10  festo 
The  underlying  materials  are  dark  colored^  heavy  textured  soils  of  the 
Brookaton  and  Kokomo  series* 

Many  gravel  pits  are  developed  in  the  kettle-kame  morainlc 
deposit*  especially  those  in  the  western  half  of  the  county, 
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Eidge  moraine  deposits  occupy  aare  than  half  of  the  area  of  Hoble 
County ,  They  can  be  subdivided  into  different  tezbural  groups,  namely  the 
gravelly  textured  moraino,  the  sandy  textured  moraine,  the  oilty  textured 
morale©  and  the  clayey  textured  moraine 0  Saeh  group  is  disoussed  in 
detail  as  follows* 

The  gravelly  textured  ridge  moraines  are  also  scattered  throughout 
the  county,  They  are  small  in  extent  and  located  near  cutwash  r» °-*™»  or 
glaoial'^luvial  valleys.  The  most  prominent  isolated  masses  are  located 
north  of  KlmrcaU,  in  the  vicinity  of  Albion,  northeast  of  Kendallvilie 
and  in  the  southeastern  quarter  of  the  county.  They  range  from  low  hills 
and  stales  to  a  pitted  surface.  The  topography  is  much  more  subdued  than 
that  of  the  leattls-kame  moraine, 

Engineering  soils  of  this  group?  in  general,  are  sandy  to  gravelly 
in  texture.  They  belong  to  the  Fox  and  Miami  series  pedologically.  The 
surface  soils  are  chiefly  sandy  loam  but  loam  or  clay  loam  cay  appear  is 
places.  The  B*hpriaon  contains  a  little  more  clay  than  the  layer  above. 
The  parent  materials  vary  from  a  stratified  sand  and  gravel  (3W,  SP,  or 
A»2*4>  soil)  to  sandy  loam  (SH  or  fe-2-4)  soil.  Occasionally,  loam  to  clay 
loam  parent  materials  are  formed  in  this  region.  The  soil  sample  taken 
at  site  No*  3  is  not  a  typical  profile  for  this  region*  However,  it 
share  the  possible  variation  and  the  grmular  nature  of  this  deposit.  The 
test  data  (see  Table  2)  indicate  that  the  soil  is  very  sandy  throughout 
the  entire  profile*  The  soil  proflte  in  the  depressions  is  the  same  as  that 
of  the  kettle-kerne  moraine,  A  number  of  gravel  pits  are  located  ■within 
this  deposit,  test  of  them  lie  on  the  eastern  half  of  the  county. 
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(b)  Sandy  Rldgc  Moraine 

A  groat  portion  of  liable  County  la  occupied  by  the  sandy  ridge 
morainie  depoeito  The  main  sections  of  this  moraine  are  located  in  the 
southwestern  quarter?  and  the  northeastern  corner  of  the  county*  The 
oontinulty  of  the  mass  Is  destroyed  by  a  great  number  of  outwash  plains 
and  muck  channels  which  out  across  the  moraine o  The  topography  is 
generally  rolling  to  undulating  -with  occasional  hilly  or  humnocky  areas,, 
It  exhibits  a  pitted  airphoto  pattern  on  the  sandy  ridge  moraine  located 
In  tho  northwestern  part  of  the  county  as  shown  in  Fig*  60 

The  majority  of  the  soli  in  this  area  belongs  to  the  tfimrri  series^ 
The  surface  texture  varies  from  loose  sandy  loam  to  friable  loam  or  clay 
loamo.  The  B-horizon  varies  from  a  gravelly  or  sandy  clay  loam  to  clay0 
The  parent  material  Is  composed  of  sandy  loam,  loam,  silt  loam,  or  clay 
loam  with  slightly  increased  amount  of  gravel  oontento  Soil  samples  were 
taken  at  site  Jtos0  2,  k9   and  9»  Although  none  of  the  samples  can  be 
classified  as  sand  by  the  AASHO  classification:,  they  contain  appreciably 
more  sand  than  the  soil  found  in  the  silty  and  clayey  ridge  morainie  areas 
to  be  discussed  latere 

The  most  typical  soil  for  the  sandy  ridge  morainie  area  is  located 
at  site  Mbo  4o  The  sample  taken  at  site  No0  9  near  the  border  of  a  flat, 
silty  ground  moraine  to  the  north,  shows  an  unusual  soil  prof  Ue„  The 
test  site  is  situated  on  the  foot  slope  of  a  mounti,  The  surface  soil,  about 
9  inches  in  depth,  is  a  dark  colored  organic  sandy  loamo  Tho  soil  changed 
into  a  light  yellowish  brown  loose  sandy  loam  immediately  beneath  the 
topsoilo  A  heavy  textured  clay  loam  is  encountered  from  36  to  50  inches* 
The  C-horizon  taken  directly  below  is  a  silty  clay  loamo 
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In  the  depressions*  tolls  of  Brookston  and  Kokcno  aeries  are 
predoioltant*  The  topsoil  is  a  highly  organic  silty  clay  to  slay.  The 
subsoil  has  mere  olay  content  than  the  above  layor  and  Is  generally  classified 
as  olayo  The  parent  material  is  a  medium  textured  loam  or  clay  loan 
glacial  drlfto  Hi  the  sore  ragged  areas,  %Jhere  erosion  is  pronounced, 
the  soil  of  the  Washtenaw  series  is  likely  to  be  foundc  These  Light 
colored  colluvial  soils  are  deposited  on  top  of  the  dark  colored  Brookston 
ov  Kokomo  sollo 

Gravel  pits  are  very  few  and  are  widely  scattered  in  this  laid 

fttSSB* 

The  silty  ridge  moraine  ic  confined  to  the  eastern  half  of  Noble 
County*  It  lies  entirely  within  the  Missisainewa  moraine  of  the  Erie  lobe0 
The  topography  varies  from  hilly  or  rolling  to  undulating.,  The  ragged 
topography  (with  local  relief  up  to  60  feet)  is  located  east  of  Albion 
and  in  the  vicinity  of  Green  Center*,  The  landscape  becomes  sore  gentle 
toward  the  south  and  cast* 

Soil  of  the  region  is  chiefly  of  the  f&asd.  aeries*  The  sail 
profile  consists  of  &  loam  to  clay  loam  topsoiip  a  clay  loam  to  clay 
subsoil  and  a  loam  to  silt  loam  parent  materials 

Soils  of  the  Bsookston  and  Kokomo  series  are  predominant  in  the 
deprassional  areas*  They  are  characterized  by  a  silty  clay  to  clay  topsoil» 
a  slightly  more  olay  content  subsoil  and  a  more  coarse  textured  parent 
material  (loam  to  clay)<, 


mm  Co-    .  tatf  bo*  okNgAoc 
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The  clayey  ridge  morale  is  located  in  the  southeastern  corner  of 
the  county  And  extends  about  70  square  miles  In  area*  It  has  a  strong  hilly 
or  humraocky  topography  in  the  section  located  about  3  miles  west  of  Lisbon 
and  also  in  a  small  area  about  2  miles  northwest  of  Ege*  The  rest  of  the 
area  is  gently  rolling  to  undulating  and  becomes  sore  subdued  toward  the 
east* 

The  soil  is  this  region  is  developed  from  a  heavy  textured  glaolal 
till  which  contains  large  quantities  of  dark  grey  shalSo  It  belongs  to  the 
fibrley  series  pedoulogloally*  The  soil  profile  consists  of  a  grayish 
brown  firable  silt  loam  topsoil-  a  clay  subsoil  and  a  highly  calcareous* 
clayey  parent  material* 

A  soil  sample  was  taken  at  site  &>0  7«  The  A-horison  shoved 
a  thin  (about  5  inches  in  depth}*  low  organic  content,  grayish  brow 
heavy  silt  loam*  The  fi-horizon  taken  from  10  to  20  inches  was  a  heavy 
clayey  soil*  The  G-horizon  showed  about  the  same  percentage  of  clay 
content  but  with  considerably  core  shale  pebbles  in  the  profile*  The 
parent  material  was  somewhat  less  clayey  or  plastic  than  the  layer  above 
and  is  classified  as  clay  soil* 

2h  the  deprassional  areas  soils  of  the  Brookston  and  Kokooo  series 
are  predominateo  The  surface  soil  is  a  very  dark  gray  silty  clay  or  clay 
relatively  high  in  organic  content*  The  B-horizcn  is  a  mottled  gray*  yellow 
and  brown  plastic  silty  clay*  clay  loam  or  day*  The  parent  material  is  a 
lighter  textured  glacial  till  which  varies  from  sandy  clay  to  clay  loam 
or  even  clay* 
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A  nuafcer  of  ground  moraines  ay*  recognized  in  Noble  C 
are  small  in  area  (generally  loss  than  5  square  t±l3o)  and  \idcl 
ever  the  county*    The  majority  of  vjtfscio  ara  silty  in  texture t    Bow 
sandy  and  clayey  textured  ground  n»raines  are  found  withir  :y. 

The  only  candy  tesfcured  g:;ouad  B  is  located  north  c. 

city  and  eoufch  of  Vfolsottvills*    Xfc  la  about  2  square  ~ilec  in  area.     lb 
exhibits  a  gently  variolating  saphy* 

Pedologicall^  the  soil  belongs  asinly  to  t*h©  VA&si.  eacjey  3osa 
seriosa    The  soil  profile  is  characterised  by  a  2oosq  sandy  loam  topsoalj 
followed  generally  by  a  san&y  clay  loaat  Ifchorison  and  then  a  sandy  loam 
parent  aaiorial*    Kowetfsr>  vari?.  ay  be  encountered  in  the  B-  and 

0»hori2onsB-    3n  tas  E«horison  a  clcy  to  olay  loam  coil  aay  fc  -J, 

tliile  t-dthin  the  (HioriEon  a  loa  lit  loam  glacial  till  raay  be 

present* 

Soils  in  the  depressions  belong  to  the  Broolcston  series.    They  bars 
a  dark  colored  silty  clay  to  clay  topsoil^  a  silty  clay  to  clay  -1 

and  a  loam  to  clay  glacial  till  parent  cateriaX* 

The  silty  tenured  ground  moraines  are  located  usstly  in  the 
western  half  of  the  county  vkere  the  deposits  are  related  to  the  Saginaw 
glacial  lobe*    The  topography  varies  froa  near  level  to  gently  undalat:'. 
Thc  typical  Wisconsin  till  plain  airphoto  pattsrn  can  be  ceen  on  Pig.  6. 


P<2dologically  the  roils  of  this  deposit  belong  to  tbo  Miani- 
Crosby^Brccfcstcn  catena*    The  soil  profile  consists  of  a  loam  to  gfHy 
clay  loam  topsoil,  a  clay  loam  to  clay  subsoil  and  a  loam  to  clay  loan 
parent  material*    Samples  taken  at  sites  Ho*  11,  15  and  Id  show  this 
variation  of  the  soils  in  this  region* 

2h  the  elicit:  depressions  eUty  ©lay  loam  coil  of  the  Brookston 
series  prodondnateso    She  surface  horison  is  a  very  dark  gray*  high 
organle  content*  aiifcy  clay  or  clay  soil*    The  B*hori2on  contains  mam 
clay  than  the  A«hosls5©%  and  the  clay  portion  is  reduced  somewhat  in  the 
CWwrison*    Both  the  B*  and  the  0»* horison  ara  likely  to  be  classified 
as  cl&y9  a  GL  soil»    Howcsver  the  B^hoiiaoa  say  be  classified  as  A-7-6 
soil  and  the  (Uiorlaon  an  A«6  coil  by  the  AASHO  system* 

(o)  ,Glywy  fosfcured  ground,, ^raiae. 

A  clayey  textured  ground  moraine  is  located  on  the  southeastern 
quarter  of  fioble  County,    It  is  smell  in  eafcsnt  and  easnihits  a  "aery  flat 
topography*    The  soils  in  this  arse-  are  derived  from  the  clayey  3*1* 
moraine  and  belong  to  the  I^»rley*>Blour.t  catena*    The  soil  profile 
consists  of  a  silt  day  loam  top  sell-  a  aserr  clay  &*horiaon  and  a  clayey 
C*hori2on» 

A  poll  sample  taken  at  site  Is*  6  gsse  the  foHosing  profile.    Toe 
A-horiso%  taken  from  the  surface  down  to  10  inches  -was  a  broHnish  gray 
friable  silt  loam  with  relatively  high  organic  matter  content.    Both 
•and  and  silt  contents  decreased  is  the  B-horisen  while  the  cla,v  content 
increased  acoordinglyo    la  the  (MjoriEaa  the  day  content  was  somewhat 
reduced  and  numerous*  partly  "weathered,  shale  fragments  were  present* 
The  parent  material  is  classified  sus  a.  clay  soil* 
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&n  area,  about  6  square  miles  in  extent,  located  northeast  of 
Iagonier  is  a  region  that  hao  a  flat  to  undulating  overall  topography. 
Numerous  current  soars  and  infiltration  basins  occur  on  the  airphoto.? 
(See  Flgo  6)e    The  surface  indicates  that  a  faint  surface  drainage  sysbwa 
is  developing*    This  deviation  Sxom  the  true  outwash  plain  drainage 
pattern  sreveals  the  presence  of  different  mabsrialc  cvorlying  the  oytvach 
plain* 

The  soil  in  this  swgion  is  developed  on  highly  ealesreeus  glacial 
til^  underlain  ~sy  loose  gravel  and  sand  at  ttepth*  from  k  to  10  feete 
The  upper  part  of  the  profile  is  essentially  the  sass  as  KLami  loam 
and  the  profile  belongs  to  the  Wecs&a  series* 

The  soil  profile  consists  of  a  loam  to  day  loam  topsoil,  a 
elsy  'loam  to  clay  3»haz&son,  e  loan  to  clay  loeza  C-horizon  and  this  is 
underlain  by  stratified,  gssvel  and  sand* 

Soil,  of  the  Crisiore  series  say  be  fouad  in  the  depres3ionse    It 
is  .characterized  by  a  loam  to  clay  Ic^m  topseiX  followed  by  a  clay  Isam 
to  day  subsoil  and  then  a  loam  to  clay  2i>am  parent  saterial  vhioh  rests 
on  stratified  sand  and  gravel  found  at  a  depth  from  a  little  over  3  feet 
to  about  10  feet* 

Although  mazy  ksrass  cadet  in  Noble  County,  they  axe  located  mainly 
in  the  kottls-issiae  morainic  beltj  theref  ore.,  it  is  impractical  to  outline 
each  individually  on  the  map*    However,  a  few  prcaainaat      ones  on  the 
ailty  and  sandy  textured  ridge  aoraSase  are  outlined  on  the  sap. 

There  are  a  nurfts*  of  shorty  mall  eskers  in  the  county*    They 
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a»©  Vaay  cr.o5.ly  delineated  on  the  aixpootoe,  and  ave  shown  individually 
on  the  coil  ko£.    Aliasst  all  of  them  eve  located  near  the  drainage  eharnels 
■within,  the  southe&a  half  of  the  county*    Thaxa  le  «»,  howsvey*  neasily 
own  ails  long,  located  near  I&iafieli  2n  the  northern  half  of  the  county. 

The  soils  developed  on  these  formations  too  generally  of  the 
Fox  series*    The  typical  profile  is  about  the  Baas  as  that  of  the  tottls- 
karae  taoaralne^ 

WA2ER  DEPOSITED  MATERIALS 

Bustenaive  asreas  of  ifetes*  deposited  inatssAalo  exist  in  Sable 
County*    £te®  different  land  fossss  coated  by  the  action  of  veto?,  naae.: 
outviash  plai%  tersaoe#  l&sustsdrse  plain,  alluvial  plain  and  beach  are 
discussed  as  follower 


Ueas?2y  half  of  the  nej&hwastera  section  of  Wohls  County  is  occupied 
by  cutftaah  plain  deposit©*    Ciks?s  aj?t  located  nsas*  Bur?  Oak  and  east  of 
Batesrsto-En.,    .They  are,  discussed  unc  following  atibhaadings*    ] . 

outMBehjs  gjjamUy  ou&wash,;  sasdy  012?  .'  f  organic  topeoil  or.' 

.  sh  on  ds&ft  asl  thin  outssi  i* 

klM ^^ 

The  usst  pxeaffilnent  pitted  euttiash  plains  as?s  located  nosth  of 
Kendallffllle*  noath  of  Albion  and  in  the  'vicinity  of  V&ahingfcon  Gerte?« 
topography  of  the  pitted  oufc&ash  plain  is  rolling:  local  ralief  of  30  to 
feet  in  rsagnitude  is  not  -ancoss3S3n» 

The  pitted  cs&sfseh  deposit  is  sssinly  granular  in  testuse 
ocoz.  ::.y  a  light  texttti«e£  .;xsd  oz 
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profile*  The  major  soil  of  the  area  belongs  to  the  Fox  series  with 
Miami  soil*  The  soil  profile  consists  of  a  gravelly  sandy  loam  to  loam/ 
topsoi^  a  gravelly  sandy  olay  loam  to  clay  subsoil,  and  stratified 
gravel  and  sand  or  a  loam  parent  material* 

In  the  depressions,  the  soil  profile  is  about  the  same  as  that  of  the 
low  topographic  areas  within  kottle^ksme  moreinic  area  previously  discussed. 

Numerous  man-made  gravel  pitc  are  located  on  these  pitted  ©utwash 
plainso 

The  major  portion  of  the  euttmsh  plains  in  Koble  County  belong 
to  this  category*  The  topography  is  nearly  level  with  countless  number 
of  infiltration  basins  and  occasionally  current  scars*  (See  Fig*  6)» 

Soil  of  the  gravelly  cuiwash  plain  in  Jfobl*  County  belongs  to 
the  Fox  and  the  Warsaw  catena*  The  soil  generally  has  a  gravelly  sandy 
loam  topsail*  a  slightly  higher  clay  content  B^horizon  and  a  stratified 
sand  and  gravel  (Mwrison,, 

In  the  depressions  or  ahallmr  basins  soils  of  the  Brady,  Weetland 
or  Ahtngton  series  may  be  found*  2he  depressional  soil  is  characterised 
by  having  a  dark  colored,  highly  organic  sandy  loam  to  clayey  loam  topsoil* 
The  subsoil  may  be  a  sandy  loam,  a  loa%  a  clay  loam  or  a  gravelly  day* 
This  is  natdsrlAin  by  a  stratified  gravel  and  sand  parent  material* 

Gravel  pits  are  not  developed  too  extensively  in  this  region 
because  the  deposit  contains  a  high  percentage  of  sand* 


Sandy  oufcwaah  ansa  are  small  in  eafcent  and  widely  scattered 
within  Noble  County*    The  larger  areae  am  located  in  the  rarthaestorn 
corner  of  the  county  and  east  of  Ckspaxvilla*    The  areas  are  flat  and 
expressionless.,    There  are  very  few  infiltration  basins,  and  yet  so 
surface  drainage  dsvelopssni.  Is  fo-ond  on  the  sandy  outwaeh  plains* 

Pedologies!  aoils  in  this  ragion  are  chiefly  of  the  F03*  Booby 
or  Branson  series*    They  usually  have  a  loam  to  sandy  lead  topeoll* 
a  sandy  clay  loam  or  gravelly  loam  subsoil  and  a  stratified  sand  and 
gravel  parent  Material*    Test  alter,  1?  and  24  illustrate  the  sandy  nature 
of  these  depositee 

la  depressions  or  basins*  tabs  soil  profile  is  similar  to  that  of 
the  gravelly  smsuash  plain* 

Only  a  few  narrow  scrips  are  occupied  by  the  high  organic 
topsoil  /outttssh  plain*    AH  of  them  are  located  in  the  northwestern 
section  of  the  county*    This  deposit  5s'  developed  on  the  dsprsssional 
flats*    The  surface-  is  very  smooth  ant  sonoteneus*    These  areas  all  bans 
a  uni&ma  d&gfe  gray  photo  tone  and  are  easily  delineated  on  the  aerial 
photographs* 

Soils  o?  this  region  are  <c&irf3y  of  the  Sbdngtcn,  tJestlsnd,  or 
Beady  series*    Home?  soil  may  be  found  on  slightly  higher  ground*    The 
soil  profiles  are  characterised  with  a  variable  topsoii  ranging  from 
clay  to  sandy  loam  with  high  organic  content  within  the  upper  10  inches* 
The  B-fcoriaon  also  varies  from  a  sandy  or  gravelly  clay  loam  to  clay  with 
different  amounts  of  gravely  the  parent  material  is  composed  of  stratified 
sands  and  gravels* 
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The  thin  outwaeh  an  glacial  d:*ft  deposit  is  vozy  limited  in 
Noble  County,  It  occurs  in  the  vicinity  of  KsnaallvUls  end  is  less  then 
one  square  mile  in  area*  Although  thla  area  has  an  overall  plain  eurfaee, 
many  kettle  like  depressions  are  found*  There  is  no  surface  drainage 
development  on  this  deposit* 

Soil  of  this  region  is  designated  as  Kccdaliville  by  the  pedolngist* 
It  is  characterized  by  having  a  sandy  topsail  and  subsoil  and  a  medium 
textured  glacial  till  belcw0 

There  are  two  separate  areas  In  Kohls  County  having  a  thin  out-wash 
deposit  overlying  a  clayey  lakebecU  The  leader  one,  a  little  over  2  square 
miles  in  size,  is  located  about  2|  ailes  east  of  Albion*  The  smaller  os3? 
lass  than  1  square  mile*  lies  about  kh  Miles  west  of  ISsrriasao  These  deposits 
are  closely  associated  T&th  the  lev  aaick  basins,.  This  deposit  exhibits 
a  till  plain  like  airphoto  pattern*  The  surface  is  nearly  level  but  it  is 
disturbed  by  some  faint  infiltration  marks  and  scattered  surface  drainage 
gullies* 

Berrien*  Ottawa*  or  Wauseon  series  are  the  major  pedological  soils 
of  this  deposit*  The  soil  profile  consists  of  a  sandy  or  sandy  loam  topsoil, 
a  little  heavier  subsoil  overlying  a  lacustrine  clay  with  thin  lenses  of 
sand  and  silt  at  a  depth  varying  from  2  feet  to  6  feet  below  the  surface*, 

Zn  the  depressions  tdtfain  this  region  the  sandy  oufcwaah  aay  be 
absent  and  a  truly  lacustrine  lakebad  deposit  occurs*  Toledo  or  Bono  soils 
mff  be  found*  The  profile  is  a  clayey  soil  throughout. 
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Terracoa  are  generally  found  along  major  drainage  channel*  In 

Koble  County*  however,  no  -mil  defined  terrace  land  form  can  be  observed. 
The  only  one  that  may  be  considered  as  terrace  Is  located  on  the  south- 
eastern come?  of  the  county*  The  characteristic  break  between  upland 
and  terrace  is  not  present*  Sous  infiltration  basins  and  current 
narks  occur  on  the  airphoto  pattern  of  this  area* 

The  terraces  are  composed  of  stratified  sands  and  gravels. 
However,,  the  upper  portion  of  the  terrace  usually  exhibits  a  cover  of 
sUty  clay  material.  The  depth  of  the  overburden  and  the  composition 
of  the  dsposit  varies  greatly  from  place  to  place* 

The  major  pedologieal  soil  of  the  terrace  is  generally  of  the 
Fox  series*  The  surface  soil  varie-j  from  sandy  loam  to  loaaj  the  h- 
horizon  la  generally  a  sand  loam  and  the  parent  natsrlal  a  stratified 
gravelly  sand. 

There  are  a  few  lacustrine  deposits  in  Noble  County «,  The  largest 
one,  about  2  square  miles  in  area  is  located  about  U  miles  west  of 
Iferriam*  Small  lacustrine  plains  are  situated  about  2  miles  east  of 
Albion  and  at  the  southeastern  corner  of  the  county*  The  lacustrine 
plains  are  generally  nearly  lovely  and  are  only  slightly  higher  than  their 
adjacent  muck  basins*. 

A  uniform  gray  tons  is  registered  en  the  airphotos  and  no  surface 
drainage  dovelopasnt  is  shorn  in  this  area* 

Fulton  and  Toledo  axe  the  major  psdologioal  soils  in  this  area* 
The  soil  profile  is  characterized  by  having  a  silt  loam  to  clay  topscil 
or  organic  clay,  a  high  clay  content  E-fcorison  and  a  clayey  parent  material* 
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In  the  shallow  dspxosstaao  Bono  soil  la  predoninanU  The  noil 
prom©  consists  of  a  dark  gray*  high  organic,  cloy  fr-cpsoU,  a  gray  clay 
subsoil  and  a  highly  calcareous  clay  with  occasional  thin  seams  of  eilt 
or  very  fins  sand  parent  material* 


Practically  all  drainage  channels  possess  recent  alluvial  plains 
(flood  plains)!  however^  only  those  of  considerable  else  are  sham  en 
the  engineering  soils  map  because  of  scale  limitations 

The  largest  alluvial  plain  S»  Ec-blo  County  Is  associated  tttth 
the  Elkhart  Hivsr..  The  others  are  located  mostly  in  the  southeast 
quarter  of  the  county.  Most  of  the  alluvial  plains  are  flat* 

!Ehe  texture  of  the  alXswl?!  deposits  varies  greatly  from 
one  place  to  the  oth^r  depending  meixQy  on  tfo?  nature  of  the  urainags 
basin*  Those  that  are  located  in  the  northwestern  section  of  the  oounty 
are  coarse  in  teoefcure*  Grif f  in  soil  is  prodordnanb  in  this  s&ctiosu  It 
is  characterized  b^  having  a  lossy  topscil  and  a  loam  to  sandy  loam  subsoil 
that  grades  into  stratified  sand*  silt,  clay  and  gravel  at  various  depth* 

The  texture  of  the  alluvial  plains  in  the  other  sections  is 
finer  than  those  aforsjsentionod,,  Since  they  are  derived  from  silty  or 
clayey  upland  soils,,  the  texture  of  the  Jb-horizon  varies  from  loam  to 
silt  loam  or  to  a  silty  clay  loam*  She  subsoil  varies  from  silt  loam  to 
loam  with  occasional  thin  layers  of  fine  saade  Sand  and  gr-avr  1  may  be 
found  at  a  depth  of  about  40  inches  from  the  surface*  FodolacjcaUy  this 
soil  belongs  to  the  Sal  series* 

South  of  Wolf  Lake  in  the  southwestern  quarter  of  Soble  County 
there  are  sand  beach  deposits.  This  sand  occupies  areas  bordering  lakes 
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where  the  inter  table  has  been  lowered*  The  material  consists  chiefly 
of  a  mixture  of  fine  sand  and  coarse  gravel  with  occasional  large 
rounded  stones*  The  material  is  stratified  In  places  and  its  composition 
warieso 

TO  JPffWEP  Wsff^ 

There  are  a  few  limited  eollan  sand  deposits  within  the  county. 
They  are  located  on  tho  sandy  ridge  moraine  about  3  milss  southwest  of 
Wolf  Laka»  Part  of  the  materials  may  be  a  mcralnic  deposit;  and  the 
top  part  is  definitely  a  deposit  of  the  subsequent  vdad  action*  The 
shape  of  the  sand  dunes  is  irregular  and  far  from  their  typical  form.  Shis 
deposit  is  classified  as  Golem  soil  by  the  agricultural  soil  scientist* 
It  has  a  sandy  topsoil  and  a  feebly  coherent  subsoil  with  occasional  heavier 
textured  lanses  3  or  k  inches  thick*  The  nearly  uniform  sand  is  considered 
as  a  poorly  graded  sand* 

MI3CS1LANB0U5  FOLIATIONS 

The  chief  organic  soil  of  Nobis  County  is  muck  that  occurs  in 
numerous  kettle  depressions*  Beats  ai<e  found  underlying  the  decomposed 
muck  in  many  places  where  oxidation  ii ;  very  slow  or  ineffective* 

The  peat  and  muck  soil  in  Noble  County  is  recognized  as  Carl  iris 

muck,  Edwards  mucky  Houghton  muck  and  Kerston  ntick  by  the  agronomist, 

Vs>at  of  the  peats  are  derived  from  Sphagnum  mosses*  For  quantity  and 

quality  of  peaty  Noble  County  ranks  as  one  of  the  foremost  counties  of  too 

state  (12)»  The  peat  deposits  vary  it.  size  and  depth*  The  large  ones 
be  up  to  500  acres  in  area*  ipd  the  organic  material  may  be  as  thick  as 

2l£  feet  in  places  (12)*  Marl  from  1  to  3  feet  in  depth  may  be  found 
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underlying  the  peat  end  muck  deposits  :ia  some  anas*  lb  is  a  aoft  earthy 
material  composed  principally  of  an  aizurphrous  form  of  calcium  carbonateo 
Since  It  is  also  undesirable  from  the  aigineering  standpoint,  no 
separation  is  made  from  the  peat  and  muck  In  the  general  soil  profile,, 

Since  the  else  and  depth  of  these  deposits  'varies  greatly  from 
one  deposit  to  the  other.,  field  investigation  for  each  individual  deposit 
is  necessary  before  final  design  is  made» 

Depressed  arsasj,  where  internal  drainage  Is  somewhat  retarded  by 
the  high  ground  water  table,  give  rise  to  the  accumulation  of  coiisMerable 
amounts  of  organic  topaoil*  Shore  are  a  number  of  such  areas  In  Koble 
County o  Soma  of  them  are  located  next  to  the  muck  pockets*  The  parent 
material  underlying  the  organic  topsoil  is  essentially  the  same  as  those 
of  the  surrounding  mineral  soil  areas.,  'Where  large  areas  exists  an 
organic  symbol  is  used  on  the  attached  map  to  delineate  possible  problem 
soil  areaso 
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Depth 
Site  Hori-     in 
No .   zon      Ft . 


Molded 

Moi3ture 

Content 
CBR 


1 

A 

0  -  5/6 

B 

5/6-2  3/4 

C 

2  3/4=4 

2 

B 

5/6-2  1/3 

C 

2  1/3-3  1/3 

3 

A 

1/3  -  1 

B 

1  2/3-3  1/3 

C 

3  1/2-5  1/2 

4 

B 

5/6=3  1/3 

C 

3  1/3-5 

5 

B 

5/6-6 

C 

8-10 

6 

A 

0-3/4 

B 

5/b-l  2/3 

C 

1  2/3-3 

7 

B 

5/6-1  2/3 

C 

1  2/3-2  1/3 

8 

h 

5/6-3  5/6 

ii% 

3  5/6-6 

C 

6-6  2/3 

? 

Bi 

5/b-3 

B2 

3-4  1/6 

C 

4  1/6-6 

Surer 
-    ^ 

5 

i               ior 
large       CBR 
lbs)     Test 

Unified 
Classifi- 
cation 

AASHO 
Classifi- 
cation 

18.2 

CL 

A-6(10) 

5 

19.7 

CH 

A-7-6(l7) 

5 

17.3 

CL 

A-7-6(13) 

15 

11.5 

CL 

A-4(4) 

2 

14,7 

CL 

A-6(8) 

18 

11.6 

SM 

A-2-UG) 

16 

11.3 

SM 

A-2-4(0) 

24 

10.8 

SM 

A-2-4(0) 

4 

13o3 

SM-SC 

A-4(3) 

5 

9.6 

SM 

A-4(2) 

20 

10.2 

SM 

A-2-4(0) 

19 

10.1 

SM 

A-4(2) 

4 

19.2 

CL 

A-6(10) 

8 

19o5 

CH 

A-7-6(20) 

4 

1202 

CL 

A-6(ll) 

10 

17. b 

CL 

A-7-6(13) 

4 

16.7 

CL 

A-6(10) 

5 

10,6 

SM 

A-2-4(0) 

6 

19o3 

CL 

A-6(ll) 

5 

2^.5 

CH 

A-7-6(l9) 

35 

10,1 

SM 

A-2-4(0) 

10 

11.4 

CL 

A-4(7) 

7 

9o2 

ML 

A-4-(7) 
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TABLE  II 
SOIL  T5JT  DATA  FOR  i-.QBL£  CJUivTY 


Standard 

Molded 

Depth         % 

< 

jrain  Size  Di 

stribution 

Liquid 

Plastic 

Laboratory  Compaction 
UAin°  ffl}  Dry 

CBR 

Moisture 

Content 

for 

Unified 

Gravel 
I  Retained 

Fine 
Gravel 

Coarse 
Sand 

Fine 
Sand 

Silt 
%  ■     £200 

Clay 
%<  0,005 

AASHO 
Classifi- 

Site 

Hori- 

in 

on 

^  Retained 

%  Retained 

%  Retained 

>0.005 

mm 

Limit 

Index 

O.M.C.             Weight 

(Surcharge 

CBR 

Classifi- 

No. 

zon 

Ft. 

#4 

ttk-trio 

ttlO-tfUO 

#40-^200 

una 

% 

* 

%                    pcf 

35  lbs) 

Test 

cation 

cation 

1 

A 

0  -  5/6 

1 

0 

5 

15 

44 

35 

38 

16 

17.9                 106.2 

5 

18.2 

CL 

A-6(10) 

B 

5/6-2  3/4 

0 

l 

3 

12 

25 

59 

51 

28 

19=5                105.5 

5 

19.7 

CH 

A-7-b(l7) 

C 

2  3/4-4 

2 

l 

5 

15 

24 

53 

44 

21 

17.2                111.4 

5 

17.3 

CL 

A-7-6(l3) 

2 

B 

5/6-2  1/3 

1 

3 

8 

33 

28 

27 

24 

8 

11.9                    120.6 

15 

11.5 

CL 

A-4(4) 

C 

2  1/3-3  1/3 

3 

1 

6 

18 

40 

32 

31 

13 

14.5               117.4 

2 

14.7 

CL 

A-6(8) 

3 

A 

1/3  -  1 

3 

4 

15 

48 

17 

13 

19 

— 

11.4               116.2 

18 

11.6 

SM 

A-2-4(0) 

B 

1  2/3-3  1/3 

6 

4 

18 

46 

13 

13 

16 

— 

11.2                  121.1 

16 

11.3 

SM 

A-2-4(0) 

C 

3  1/2-5  1/2 

7 

5 

19 

48 

13 

8 

15 

— 

10.5               121.9 

24 

10.8 

SM 

A-2-4(0) 

4 

B 

5/6-3  1/3 

4 

2 

12 

33 

19 

30 

24 

8 

12 . 7               117.4 

4 

13.3 

SM-SC 

A-4(3) 

C 

3  1/3-5 

6 

4 

11 

33 

28 

18 

16 

4 

9.3               130.2 

5 

9.6 

SM 

A-4(2) 

5 

B 

5/6-6 

0 

1 

18 

64 

5 

12 

ML 

— 

10.1                  120.7 

20 

10.2 

SM 

A-2-4(0) 

C 

8-10 

4 

2 

10 

37 

25 

22 

18 

5 

9.9               126.7 

19 

10.1 

SM 

A-4(2) 

6 

A 

0-3/4 

0 

1 

6 

18 

40 

35 

39 

16 

19.4               102.4 

4 

19.2 

CL 

A-6(10) 

B 

5/6-1  2/3 

0 

0 

3 

11 

31 

55 

58 

33 

19.9               103.3 

8 

19.5 

CH 

A-7-6(20) 

C 

1  2/3-3 

0 

1 

5 

10 

36 

48 

39 

18 

13.8               111.0 

4 

12.2 

CL 

A-6(ll) 

7 

B 

5/6-1  2/3 

0 

1 

5 

18 

■25 

51 

46 

20 

19.3               104.0 

10 

17.6 

CL 

A-7-6(13) 

C 

1  2/3-2  1/3 

2 

2 

5 

15 

26 

50 

36 

16 

15.8                 114.2 

4 

lo.7 

CL 

A-6(10) 

8 

h 

5/b-3  5/6 

6 

6 

12 

41 

20 

15 

16 

3 

10.6               124.4 

5 

10.6 

SM 

A-2-4(0) 

IIBj 

3  5/6-6 

0 

0 

1 

2 

42 

55 

38 

17 

18.9                106.9 

6 

19.3 

CL 

A-6(ll) 

C 

6-6  2/3 

0 

0 

0 

2 

12 

86 

56 

30 

25.1                97-2 

5 

24.5 

CH 

A-7-6(l9) 

9 

Bl 

5/o-3 

1 

1 

8 

68 

9 

13 

KL 

— 

10.4                118.0 

35 

10.1 

SM 

A-2-4(0) 

B2 

3-4  1/6 

0 

0 

2 

30 

39 

29 

27 

10 

12.6                 117.8 

10 

11.4 

CL 

A-4(7) 

C 

4  1/6-6 

3 

3 

3 

21 

50 

20 

16 

3 

9.6                 129.2 

7 

9.2 

ML 

a-4-(7) 

1 

Molded 

Moisture 

Site 
Noo 

Hori- 
zon 

Depth                   CBR 
in                 (Surcnarge 
Fto                     35  lbs) 

Contei.t 
for 
CBK 
Test 

Unified 
Classifi- 
cation 

AASHO 
Classifi 
cation 

10 

A 

0-1 

SM 

A-2-4(0) 

B 

1-2* 

SM-SC 

A-2-4(0) 

C 

2  3/4-4  1/6 

SW 

A-l-b(O) 

11 

A 

0-3/4 

8 

10.4 

SM-SC 

A-4(2) 

B 

5/6-3  1/6 

11 

13.6 

CL 

A-6(4) 

C 

3  1/3-5  1/2 

27 

7.7 

SM 

A-4(D 

12 

B 

5/6-2  1/2 

7 

12o5 

CL 

A-6(6) 

C 

2  3/4-5  1/3 

11 

10o6 

CL 

A-4(4) 

13 

Bl 

1/6-1 

9 

11.4 

SM 

A-4(0) 

% 

1-1  2/3 

4 

18.8 

CL 

A-6(9) 

D 

1  2/3-2  1/2 

4 

14.5 

CL 

A-4-(7) 

14 

A 

1/6-5/6 

SM 

A-2-4(0) 

B 

1-3 

2 

13.0 

SM-SC 

A-4(D 

C 

3-5 

SW-SM 

H-l-a(O) 

15 

A 

0-1 

6 

16.1 

SM-SC 

A-4(0) 

Bl 

1  1/4-4 

13 

9.6 

SM 

A-2-4(0) 

*2 

4  1/6=5  1/2 

29 

10.7 

SM 

A-2-4(0) 

C 

5  1/2-7  1/3 

25 

9.7 

SVs-SM 

A-2-4(0) 

16 

A 

1/6=1 

SM 

A-2-4(0) 

Bl 

1-2  2/3 

8 

10.8 

SM 

A-2-4(0) 

B2 

2  2/3-3  2/3 

15 

9»5 

SM 

A-2-4(0) 

D 

3  2/3-7 

4 

14*4 

CL-ML 

A-4(8) 

17 

A 

0-2/3 

3 

18o2 

SC 

A-6(3) 

B 

5/6-2  1/2 

SM 

a-2-4(0) 

C 

2  1/2-4  3/4 

SV.-SM 

A-1-H0) 

34 
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Standard 

Molded 

Depth 

Grain  Size 

Distribution 

Liquid 

Plastic 

Laboratory 

Compaction 

CBR 

Moisture 
Content 

for 

CDK 

Test 

Unified 
Classifi- 
cation 

Gravel 
%  Retained 

Fine 
Gravel 

Coarse 
Sand 

Fine 
Sand 

Silt 
*       ff200 

Clay 
2--0.005 

(AAor.J 

179) 
Max.   Dry 

height 
pcf 

Site     Hori- 
No„        zon 

in 
Ft. 

on 

%  Retained 

ttu-tt\o 

%  Retained 
HlO-lfUO 

it  Retained 
fft0-#200 

"-0.005 
nun 

mm 

Limit 
% 

Index 

* 

O.M.C. 

(Surcharge 
35  lbs) 

AASHO 
-     Classifi 
cation 

10              A 

0-1 

17 

9 

22 

32 

15 

5 

18 

— 

12.2 

118.6 

SM 

A-2-4(0) 

B 

l-2i 

17 

10 

25 

26 

0 

lo 

23 

7 

u.o 

118.2 

SM-SC 

A-2-4(0) 

C 

2  3/4-4  1/6 

16 

7 

55 

19 

0 

3 

KL 

— 

13.9 

121.5 

SW 

A-l-b(O) 

11              A 

0-3/4 

0 

4 

11 

39 

32 

14 

28 

8 

13.4 

111.4 

8 

10.4 

SM-SC 

A-4(2) 

B 

5/6-3  1/6 

5 

4 

12 

27 

21 

31 

28 

12 

14.1 

116.8 

11 

13.6 

CL 

A-6(4) 

C 

3  1/3-5  1/2 

15 

3 

10 

30 

29 

13 

NL 

— 

7.8 

127.6 

27 

7.7 

SM 

A-4(l) 

12              B 

5/6-2  1/2 

1 

1 

8 

30 

29 

31 

27 

12 

13.5 

119.2 

7 

12.5 

CL 

A-6(6) 

C 

2  3/4-5  1/3 

3 

3 

11 

28 

30 

25 

22 

8 

10.8 

123.0 

11 

10.6 

CL 

A-4(4) 

13             Bl 

1/6-1 

12 

8 

29 

26 

3 

22 

19 

6 

11.4 

120.5 

9 

11.4 

SM 

A-4(0) 

% 

1-1  2/3 

9 

5 

6 

15 

25 

40 

38 

18 

18.3 

109.8 

4 

18.8 

CL 

A-6(9) 

D 

1  2/3-2  1/2 

2 

2 

8 

19 

31 

38 

27 

'  10 

14.9 

118.3 

4 

14.5 

CL 

A-4-(7) 

L4             A 

1/6-5/6 

2 

3 

15 

45 

20 

15 

18 

4 

13.1 

118.4 

SM 

A-2-4(0) 

B 

1-3 

5 

3 

15 

35 

20 

24 

23 

8 

13.1 

119.8 

2 

13.0 

SM-SC 

A-4(l) 

C 

3-5 

36 

16 

30 

10 

4 

4 

ML 

— 

10.4 

129.0 

SW-SM 

A-l-a(O) 

15             A 

0-1 

0 

2 

12 

49 

27 

10 

27 

7 

15. o 

108.4 

6 

16.1 

SM-^iC 

A-4(0) 

Bl 

1  1/4-4 

1 

5 

14 

53 

17 

10 

KL 

— 

9.3 

123.3 

13 

9.6 

SM 

A-2-4(0) 

% 

4  1/6-5  1/2 

12 

5 

21 

46 

6 

10 

KL 

— 

10.6 

121.2 

29 

10.7 

SM 

A-2-4(0) 

C 

5  1/2-7  1/3 

6 

1 

35 

46 

'    6 

6 

KL 

— 

10.4 

117.2 

25 

9.7 

Sk-SM 

A-2-4(0) 

Lb             A 

1/6-1 

2 

2 

15 

46 

25 

10 

28 

— 

SM 

A-2-4(0) 

Bl 

1-2  2/3 

2 

3 

13 

55 

11 

16 

16 

— 

10.5 

123.5 

8 

10.8 

SM 

A-2-4(0) 

B2 

2  2/3-3  2/3 

1 

5 

14 

53 

13 

14 

14 

— 

9.7 

122.9 

15 

9.5 

SM 

A-2-U(0) 

D 

3  2/3-7 

0 

0 

1 

8 

60 

31 

26 

7 

14.4 

116. 6 

4 

14.4 

CL-ML 

A-4(8) 

L7              A 
B 
C 

0-2/3 
5/6-2  1/2 
2  1/2-4  3/4 

6 
12 
13 

5 
8 
9 

17 
29 
34 

27 
19 

34 

30 
17 
4  ' 

15 

15 

6 

32 
16 
NL 

12 

18.6 
11.1 
11.2 

103.6 
124.3 
121.9 

3 

18.2 

SC 
SM 
SV.-SM 

A-6(3) 

a-2-4(0) 
A-1-M0) 

Site 
No. 

Hori- 
zon 

C 
Depth         %  Re 
in 
Ft. 

CBR 
(5urcn^rt-,e 
35  Ids) 

Molded 
Moi  i 
Content 
for 
CBR 
Test 

i 

Unified 

Classifi- 

cat. 

AAiriG 
Cla3sifi- 

18 

A 

0-5/6 

5 

20.2 

CL 

A-6(8) 

B 

1-2  1/2 

8 

16.6 

CL 

A-7-6(12, 

C 

3-4  2/3 

4 

20o8 

CL 

A-7-6(l2, 

19 

A 

0-2/3 

3M 

A-2-4(0) 

B 

2/3-2  1/3 

SM 

A-2-4(0) 

C 

2  1/3-3  1/2 

3K-SM 

A-l-b(O) 

20 

A 

0-2/3 

SM 

A-2-4(0) 

B 

2/3-3 

3M-SC 

A-2-4(0) 

C 

3-6  2/3 

SK 

A-l-a(O) 

21 

A 

0=2/3 

6 

19.0 

SM 

A-5CD 

B 

5/6-2  1/3 

3M-SC 

A-2-4(0) 

C 

2  1/2-4  1/6 

SM 

A-l-b(O) 

22 

A 

0-2/3 

SM 

A-2-4(0) 

B 

5/6-2  1/3 

SM-SC 

A-2-4(0) 

C 

3-4  2/3 

19 

10o7 

SW-SM 

A-l-b(O) 

23 

A 

0-2/3 

6 

22o6 

0L 

A-7-5(8) 

B 

3/4-1  2/3 

5 

15o8 

CL 

A-6(7) 

C 

2-3  1/2 

5 

11.1 

SM 

A-2-4(0) 

24 

A 

0-2/3 

20 

10.6 

SM 

A-4(0) 

B 

5/6-3 

SM 

A-2-4(0) 

C 

4  1/2-5  1/6 

20 

15o8 

SP-SM 

A-3(0) 

25 

A 

0-2/3 

3 

19,6 

CL 

A-6(7) 

26 

B 
C 

A 
B 

5/6-1  3/4 
2-3  1/2 
0-1/2 

2/3-1  2/3 

5 
8 
7 

3 

22„1 
13.8 
26.5 
21.6 

CH 
CL 
OH 
OH 

A-7-6(20) 

A-6(7) 

A-7-5C9) 
A-7-5(17) 

C. 

7    C/A-J.     0/7. 

o 

1 1   ^ 

rtr        \wr 
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Hori- 
zon 

Grain  Site  Distribution 

Liquid 

Lixait 

% 

Plastic 
index 

Standard 
Laboratory  Compaction 

(aAsho  T99) 

Max .  Dry 
O.M.C.             Weight 

%                   pcf 

CBR 
^Surcn^r^e 
J  5   lbs) 

Molded 

Moisturt 

Content 

for 

CBR 

Test 

i 

Unified 
Classifi- 
cation 

Site 
No. 

Depth         % 
in 
Ft. 

Gravel 

Retained 

on 

Fine 
Gravel 
%  Retained 
§k-#L0 

Coarse 

Sand 

%  Retained 

#10-#40 

Fine 
Sand 
%  Retained 
#40-/?200 

Silt 
%  <  #20C 
>0.  . 
mm 

Clay 
%  -0,005 
mm 

AASHO 
Classifi- 
cation 

18 

A 

0-5/6 

6 

1 

8 

16 

41 

28 

36 

13 

19.6                101.7 

5 

20.2 

CL 

A-6(8) 

B 

1-2  1/2 

2 

3 

2 

22 

19 

52 

47 

23 

17.0                103.8 

8 

16.6 

CL 

A-7-6(12) 

C 

y-h  2/3 

0 

1 

3 

4 

26 

66 

44 

20 

20.7                105.6 

4 

20.8 

CL 

A-7-6(l2) 

19 

A 

0-2/3 

7 

8 

20 

34 

21 

10 

18 

— 

13*3                116.8 

SM 

A-2-4(0) 

B 

2/3-2  1/3 

17 

11 

32 

14 

5 

11 

18 

— 

11.5                122,8 

SH 

A-2-4(0) 

C 

2  1/3-3  1/2 

29 

17 

40 

9 

2 

3 

i.L 

— 

13.0                 122.3 

SW-SM 

A-l-b(O) 

20 

A 

0-2/3 

21 

8 

24 

19 

11 

17 

21 

6 

13.3               116.7 

SM 

A-2-4(0) 

B 

2/3-3 

36 

7 

20 

19 

4 

14 

23 

7 

13.1               llo. 9 

SM-SC 

A-2-4(0) 

C 

3-6  2/3 

35 

16 

27 

18 

1 

3 

NL 

— 

10.3               125.8 

SW 

A-l-a(O) 

21 

A 

0-2/3 

4 

4 

19 

35 

21 

17 

41 

8 

18.7                103.5 

6 

19.0 

SM 

A-5(D 

B 

5/6-2  1/3 

23 

5 

20 

22 

12 

18 

25 

8 

12.0                118.9 

SM-SC 

A-2-4(0) 

C 

2  1/2-4  1/6 

30 

11 

24 

15 

13 

7 

ML 

— 

8.8                126.4 

SM 

A-l-b(O) 

22 

A 

0-2/3 

19 

5 

21 

29 

17 

9 

21 

4 

13.8                114.3 

SM 

A-2-4(0) 

B 

5/6-2  1/3 

30 

9 

21 

20 

10 

10 

17 

— 

10.7                  121.2 

SM-SC 

A-2-4(0) 

C 

3-4  2/3 

9 

13 

51 

15 

0 

6 

NL 

— 

11.0                125.5 

19 

10,7 

SW-SM 

A-l-b(O) 

23 

A 

0-2/3 

1 

2 

9 

24 

39 

25 

47 

12 

22.0                97.4 

6 

22.6 

OL 

A-7-5(8) 

B 

3/4-1  2/3 

1 

1 

9 

26 

33 

30 

33 

15 

14.1               114,3 

5 

15.8 

CL 

A-6(7) 

C 

2-3  1/2 

4 

6 

18 

38 

16 

18 

20 

5 

10.5               125.3 

5 

11.1 

SM 

A-2-4(0) 

24 

A 

0-2/3 

4 

5 

15 

40 

23 

13 

19 

3 

11,3               115,6 

20 

10.6 

SM 

A-4(0) 

B 

5/6-3 

2 

6 

24 

42 

6 

20 

23 

4 

12,8                117,7 

SM 

A-2-4(0) 

C 

4  1/2-5  1/6 

3 

2 

u 

49 

0 

5 

NL 

— 

17,0                112,5 

20 

15.8 

SP-SM 

A-3(0) 

25 

A 

0-2/3 

0 

0 

8 

28 

31 

33 

33 

12 

18.3                104.9 

3 

19.6 

CL 

A-6(7) 

B 

5/6-1  3/4 

0 

0 

1 

13 

24 

64 

59 

35 

21.6                 102,8 

5 

22,1 

CH 

A-7-6(20) 

C 

2-3  1/2 

0 

0 

9 

32 

16 

43 

32 

14 

13.8                115.0 

8 

13.8 

CL 

A-6(7) 

26 

A 

0-1/2 

0 

0 

12 

32 

24 

32 

55 

19 

26.4                 87.9 

7 

26.5 

OH 

A-7-5(9) 

B 

2/3-1  2/3 

0 

0 

9 

24 

23 

44 

60 

28 

20.3                 94.1 

3 

21.6 

OH 

A-7-5U7) 

C 

2  5/6-4  2/3 

0 

1 

9 

.    w> 

22 

28 

16 

7 

10,7               125.5 

3 

11.2 

CL-ML 

A-4(3) 
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